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FOREWORD

This report has had material removed in order to make the information
available on an open publication basis to any interested parties. This effort
has been accomplished specifically to support the Department of Defense Nuclear
Test Personnel Review (NTPR) Program. The objective is to facilitate studies
of the low levels of radiation received by some individuals during the
atmospheric nuclear test program by making as much information as possible
available to all interested parties.

The material which has been deleted is all currently protected by the
Privacy Act.

This report has been reproduced directly from available copies of the
original material. The locations from which material has been deleted is
generally obvious by the spacings and "holes" in the text. Thus the context of
the material deleted is identified to assist the reader in the determination of
whether the deleted information is germane to his study.
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5 July 1954

SUBJZSTs Raperd of Profect 1-¥-34 en Thizty Service Mea
Expesed 8 Fesiduel Fsdiatica at Cperaticn Castle

-1 ™he Surgeon Cemsral
Department of the Army
Main Javy Building
'Jld:infton 25, Dy Co.

FrOMs Director, Project l=iwS4

Pallowing the 1 March detcmmtion at Bikini itall, the
Commading Cemersl of the irmed Yoress pecial xeapons Preject
visited the Proving Cround vith some of his staff. Lt. Calcmel
G. M. ¥cDonnel, }C, USA was on this steff as a medical sdvisce.
At that tire the thirty ssrvioce »em (24 Air loroe, 3 Arxy, and
3 Navy) vbe had been exposed to detris from the 1 March detomstion
vere uxier the care of Froject 4.1 (Commander I. P. Cronkite, MC,
USE) on Kwajalein Island., Discussions of how to returm the thirty
service zem to duty took jlass on Xvajaleinm betwwen Dr. Crenkite,
Dr. Bugher, Dr. Eomd, Dr. Cemard, Calonel laupim, Lt. Calonel
Prowning, Lt. Colenal Mclommel, snd the other physicians rresent.
It wvas agreed that the thiﬂu service nen should te sdmitted
scoswhare on paticat status and studied fNurthar befcre going
tack to regular duty. Eventually, after ocnsideraticm of several
alternatives, it was decided to return the thirty mem to Tripler

Arxy Hospital at cnalulu where the Iripler fscilities and




profsssionsl stalf cculd be utilized.

In a lotier (MEIDD=30 471.6 COISC No. 127142) dated 23 April, The
Srgecn Consral of the Jspartment of ths .!ray directsd that a special
tsax be cssembled *to ccmiuct 2 detalled mediocsl svaluaticn of certain
members of the Armed Foroes furaished for that purpose by the Comranding
Ceneral of Jaint Taak Force 7." In accordance with that directive, a
tean of fourleen pecple wms ssseubled at “alter Feed irmy [adical Center
in .hnhingﬁon, DeCe The work was designated at Froject l=i=S54{ and the
personnel of the Projest are described in Appendix VIII.

Thas teanm departed Yashinglon om 23 April and arrived at Tripler
drxy Bospital in Honolulu om 24 April. Aa advanced party consisting of
the four physicians proceeded imredistely to Iwajalein Atall arriving
thmon?fiprﬂ. Dr. Cremkite, T™r, Eond, I'r. Pugher and Celonsl Mawpin
wvare pressnt and, alihough they vere already extremaly busy, thay tock tine
to erisnt the members of Project 1-H=5{ and bring them up to date. Meanwhile
preparations wvere being mede at Tripler Army Tospital to receive tbe thirty
patisnts,

The sdvanes party returned to Tripler om 28 April and om 29 April, the
thirty servics mem were reseived and admitted as pationts. It i3 1ifficult
to do justice in wverds to the magnificent cooperatics of Colonsl Eartford
snd the Tripler Army Hespitsl staff, A1l needs «nd requests of Iroject
l=i=54 wers civen the highest rricrity and were filled with astcoishing
speed .

The alinical cdservaticns on the thirty patients vere Qoopleted Yy

15 May ~nd the patiants were discharped to duty on 17 Hey.




Rortly after the arrival of these thirty rationts at Tripler a
short press release wvas nede by Joint Iaak Torce 7 describing the situation,
The local Hawaiiem press took ne intsrest in the mattar beyond printing the
release. [Te fact that the work could be done in a calm amd quiet atmosphere
and with the btest of clinieal facilities was of mreat assiatanoce,

The first zsmbers of Project l-M=4{ to return to the Yailnland departad
Homeluln cn 9 May rnd the last member left cn 22 May.

CLIFICAL CBSERVATICES
Eagh cf the thirty patients was mineqnmltntionbyth fol owing
departments at Tripler Army Hospitals
1. Mdicine (Celomel Gughes)
2, Dermatalogy (Lt. Calcnel (lsen)

b S hm
4. Ophthaloeology (Colcnel Lowrey)
try

g: Centistry

Special exphasis was placed upon exarimaticn cf the lens of the eyes
50 as to estadblizh & firm dase=line to aid in the evaluaticn of any cataracts
that my nrpear in the future. 4o lens ablnormlities of any kind were fourd,
One patient was found to have mltiple, suparficial, whitish, strozal
epasities in the lover dalf of each cornea. These wars posaiily, but not
necesmrily, dus to dust vhich the patisnt reparted getting into his eyes
o the day of the sesidental exposure.

Tem patients im all vere found to have akin lesicns atirid table to
ocnlast with redicastive debtris. The mest striking findings were in the
four Begroes in ths goup, all of wom shcwed the trownish tunds acrcas the
fingernaila that are seen in Mg. 1. Nome of the other 26 mem had gy such
lesiocns, tut tha finding was ccomen in tre 2.0 darkeekirred Marsralless



natives stidied ty Cromkits wvho wers exposed at the same time, The present
positicn of these Lands indicate that ad the time of the axposurs the
damaged calls vers in the nail root.

In tvo of the four Negroes the moles of both feet showed hyperpigmentad
trownish spots as seen in Fig. 2.

Fige. 3 and Fig. 4 are exauples of the bhypopdignentad spots found over
the shoulders, chest, back, and cubital or peplitassal fossee of nine patients.
The derzatologist had no diffieulty in dememstrating Malassesia furfur in the
lesicms end the skia closely resembled that seen in tinea versicolar. It vas
decided that the desisicm as to the mture of these lesiocme sbculd depend
upon the obsmrvations made earlier by the asmbers of Projest {.1, Cperaticms
Castle.

All elinicel obssrwations vere reesrded and placed ia the individwal's
bospital chert, Alse attached te sach ahart 1s & oepy of the recerd of
alinical cbesrvations made during the peried 12 March to 28 ipril by Preject
bede Thess oopies vere kindly furnished by I'r. Cromkite.

A1l other alinical findings vere irrelevant te the 1 March aecident.
The hevatologieal stmiles vere likevise megative. The lattar are reported
ia detail ia Appexiix VII,

Investigation of Intermally Teposited Fadicaetive Matsrials

A series of tests aimed 2t detecting ary internslly deposited radio=
active materiala was mede and all patients vere ineluded. I'or medico=legal
reascns it is neessmry that 21l msasurements made on the patients be re=
ported hersin. Ihis makes 1t necessary %o inalude a creat Jeal of negative



data wiiech lces nct oerit discussicz and which is tadicus. In what fellows,
tierefcre, each subsproject is menticned triefly und %the details of each
investization are relsgated to sa appendix, Ey making liberal use of
appandices, it 12 hoped to mintain seme measure of contimuity.







Assay of Urine for Radicactive Iodine

A method wes desveloped and applied for extracting the iodine froem
& urine zample and depcaiting same on cne planchet for counting. Some
24=hour samples gave ocunts as ulgh as twice background. Subsequently
pooled sexples cf six litera of urine geve ccunts 12 tines beckircuni.
The regclts ere rapcrted in Appendix I.

A11 gsezples were fcllowed with repeated counts until 24 May and an
eight-day half 1ife was found identifying the isotope ag IX-L

The quantities of I15 fecund in the urine indicate a body burden of
about 10% of the maximm parmissible axzount,

In Vive Externul Surveys

A clinical seintillation ccunter, Fig, 1, Apmendix II, wms employed
to survey sevem pointa cn each patient /thyreid, thigh, T=4, sacrum, stermum,
both knees). Some slight evidence of initermaily deposited gamma emitters
was found but the total body burdens indicated were wall telow the offioial
mximn permissible amounts. ’he method and results ars presented in
Appendix II.

dssay of Feces

The morning siocia of eleven patients vere snalyzcod for radicective
Ba and Sr by a cetaod in wnich the chemical processilyy of the sumples wasg
simple epcugh to te acoomplisked with the fecilities at hand.

All samples gxve counts above backsround, the highest counts being
about twice background. The indicated body burdens of radicaetiva Ba and Sy
vere of the order of 1% to 10% of the maxirmum permissihle amounts. Tkhe data

4 /2;6 7 !‘De/ezéc/ .

are given in A:pendix ITI.




Analyses of "rins Csryplas for Fadloactive Materisls
Cthsr Ihem icdine

Concsntratad 'rine asorplas, potaasiun free, failled to shov aignie
Zilcant amcunts of radiosctivity. 4 more labaricus effert Yo analysze for
radicactive Sr and Fa in urine samplies alasc ylaldad nspative results, le

Tesuits of thess tests are givea in ‘rrendix IV,

Aadicactivity of “xpired Air

xhaled air was exarmined for radicactivity 3 introcuciny the air
directly into an icA chamber And measuring the resulting currert with a
vidrating reed slectrometer, XNo radicactiviisy wa detected and the rre-
cision of the method was such as to set an vrrer limit of 70 vo on the tody
turden of Clé, This is to be ocmpared with the maximm peraissible bedy
burdea of 250 us.

In a midssquent series of measurements an improved technique ms
eaployed using the same arraratus but {n this case esch paticnf. exheled
1000 tizes through a 6 Malar JaQH scluticn to trap the CCy. The Coy
_oollcoud in this fashion vas then re-~converted to a gas snd msastred as
before. -gain mo readicactivity was found and_ in this case *he rrecisioa
of the methcd wvas such as %o set an uprer limit of 2 uae on the bedy
urden of CM4,

These data and the details of the metiod.-are given in ijpendix Ve

Autoradicgraphic Studies
Urine sarples from petients and controls were reduced to dryness and
aprlied to Esstrmen Hlue Erand X-ray 211z for sbout 200 hours, No sipnifi-
cant evidence of darkenidy due to redicactivity was fcourd.



A gizilar attespt to detect in ividual elpha tracks cn STE £l
revealad caly those trscks nersally found in all urine., A-vendix VI

reports thase measursmants.

Eamatelopiosl “tudiss

Toese includad a cr~plets bleed cmunt, hexoglobin, hematoerit, platalst
count, rnd cell zorphalegy. 4All cell counta and edservations wvers wads and
recerded perscrally by the Beratolopist (Capt. C'Uriem). %o tecknicians
wvere exployed for tiis work.

The hergtalogical studies were uniformly pegative with respect to
radistion eifects axi are reported in detail in Appendix VII, as vall ss in
each patieat's hospital rscord.

Personnel isaigned to Project law3) and Their Marticipetica
Ths necesmry rerscmmel for this Prejeet could be assembled and
surparted cnly btecause mumercus individugls and arganizations coorerated to
the fullest extent, Arpendix VIII is an scocuat of these effcrte.

Disqussion

In the absence of any lar;e asount of internally doposited radicactive
amteriels it 13 ualikely that the {uture hoalth of any of these individuals
will be influenced si;nificantly. Zach of them does have s alightly increased
chanoe of eventusliy showin; ome or mere of the dissases known to be late
sequalse of radistion axposure. These include leukemia, osteopsnia sarcoma
and brcmchiosenis carcinoma, The nstural incidencs of those iiseeses is
such as to make n aliht increase i=rarcertitle in a ;roup as small as

thirty iniividuals.
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Insofar ss tiiey are tats turns, the skin lesions rresent o rroblem
that oannot be evaluatsd at prreassnt axd, as with the diseases noted abeve,
caly tine can tell whather or not there will bo sericus secuslas. 1o 3oe
experimantal snimnals under gcxg oond:iticns, bota turns can Ye axpected to
reslt in skin carcinome in about 25% of tha cases.

During the period cf clinical observaticn we had zno diflficulty in
establisning pleasant dostoreratient relationghips witk these tiirty nen.
They cane to us frox an isclated farward post where life is scustilhiing of a
bardship for everycne. Ibhe pleassnt surroundings at iripler were a welcocs
change. 4 libersl prass policy was instituted, Tut there ware no incidents
umn:ﬂ'QOMWdauu. This harmony was a result of the
sperd effarts of the iripler permanent staff.

Upon disciarge all thirty ceam wvere in a cheerful mocd nad it apreared
that, in thelr minds, the insident uas pust histary.

from the militeryenedical peint of viow it is importent to note that
ve have, in this group of men (and in the ‘arstullose matives), an exacple
of external reeidual radiation as opposed to internsl. The dcse of extermal
gaxma recelved ‘t, these indiviiuals was not insignificant. The estirataes run
as high as 205?0!' 25% of & lethal dose, it tha mrs time, the int.rr=l hmzard
s relatively small, This verifiss the conclusions drawn from animl &x-
perinants done at Cperation Jangle in Revada.

The beta turzs are, of course, classified -8 an addiilcnsl external
bazard and are not included in the 20 to 253 ostimate noted stove.

wWhan zived fission proaucts are dposited intermally, tho sncrt hslf if3
materials (e... I231) Lawta %o alizinate themsalros rapidi;’., Cerimning abevt
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& yeéar aftar axyosure ‘Lo ,rinclpil Interanl nazard is radiesctive streatius,
ths other corpetiters having boen alininmated ty physical dacwy or ty eoxeretion.
Iz the lorng ramge view, thersfore, 1t i3 the 25-year strontiua fized in tone
that poses tie maip protica. & fiziin: of radlcactiva lodine ir ihs urire
may or vay not indicate a full ccwplement of tha otiher fig-iom rrocusts, ce-
pexding cn whether or nct there has been physicel fractizpation of tle figaicn
produst mixture during the noversnis of the clowd. It i3 therefore lmpertsnt
that ve uaderstand how the kinetlss of eloud diffualon !nflusnce the intarnal
axd external hasards. TFor exanple, it is possitle that the gasecus fissicn
jrocucts suah as Ialine and Ienem are "much nmore widely dfspersed than the
metallic oxides. 4dlso it i3 conceivable thet at greater dlitances, and iater
tines, the situation is reversed with the iaternal htasard beccning dominant.

With the axcertica of the gaseous fliasiom ;roducts, the radicactivity
in a bomb cloud is dcund to diascrete particles. Ths externel -nd inhalaticn
bazard i3, therefcre, cne of =ultiplo point sources 2nd in ori:r to evaluats
such & hezard it is necessary to knov in detail the stremgth of t:e particles,
hov they 2ove, and how they lie upon wnriocus surfaces of intsrest., At the
present tine our kaowledge of these !iens, partiolarly the lzat, is in-
adequates for prwlictioa rurpeosss.

In the case of the thirty ssrvice rem at Tripler, an atiterpt vas mace
to deteat alpha erdtters in the urine. 4 scintillation orystal with a
discriminater circuit was used., This arraratus, which failed to show ~ny
positive {indings, was cepable of deteetins the laevels cf urine alrha
activity assceiated vith 2 maxi-mm permissible bedr btrrden. In crder to

preue tiis matior of alpha further, a <l-hour urine sample was cclleucted

Th




frem sach =en rn the 82=7leg shi;raed to tho Dealth Trygieg lerartzent

(7. H. “arter) of thc.Vanfcrd flant cf the U.S. 1.2.8. Tria afic-¢ ‘as made

pessitls thrcuzk the cocperaticn of or. Joim Tughsr, Divigicn of Tielogy ~n

Modicine, U.Se AeZ.Co The results sttsire

Lo

2Tom these sarles are nst yat
availalle,
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AFFENDIX X
Assey of Padiocsative lodire in Urine

Work was begun on this Froject upem arrival of the group at 1ripler
Army Hospital, Howsver, ssveral acdificaticns of the method had to te
developed snd it was not until 5 May that the first ssven samples were
counted. The most active of thess individual 24-hour sarmples (See Tatle 1,
Appendix I) was some five times background and oonsequently the method
becaze of paramount interest immediately because vith respect to internmal
depogition this was the caly unequivocal dencmstration of a positive find-
ing obtained up to that tine, The comparstive ease vith wvhich Iodine wes
found hmwﬂmdmmtwuhtwmof Iodine hizh relative
to the other elememts, tut ig rather a reflection of the high exaretica
rate of lodine and an effieient method for Iodins sxtracticn from urine.

In view of what is known about the exeretion rate of Iodine, the resulis of
Table 1, Appendix I indicate a body turden of Iodine to the extant of about
10% of tolerance.

In crder to obtainm more active 1od;m sarples, a Zi-hour urine sarple
vas cbtained from each of the ratisents and all thirty samwples were pocled.
From this poal it was possidle te get the iodine from szix liters of urines
all on coe planchet for ocunting. This sample oounted 12 ti-es dackground,
4 parallel run using 6 liters of Tripler .rzy Hosrital tap-vatar ylolded s
planchet which counted beckgrcund only,

All of the lodine samples vers transrorted tack to Valter Need Army
Hospital snd counted during the period 12 20 24 May. All sarples deeayed
with an eight-day half 1ife, the test decay curves teing obtained ‘rem
thoss marples thad vere the most sctive indtially,

14



Method of Ixiracticn of Icdine Froe Urine #

A, Preparaticn of 2i~hour urine sacmple.

l. Acidify urine by the additicn of i530,, using 20 ml of 6FH,SC,/1iter
4 4
of urine.

2, Mlter whele sanmpls through a Tuchner filter prerarsd ss “ollows:
(a) A f1lter :andwich made vith two circles separated bty
a locsely packed layer of asbestos.

Be Add X I 1 ml of a soluticn containing 20 mg/=l as carrisr,
Ce Seve urine until fllter xat is prepared as follows.
D, Treparatiom of Coceh filter.

l. 70 rm D msditm sintered glass filter is rlaced in sueticn a:raratus
arranged vith valve permitting instantanecus return to atmeospherio
pressure.

2. 50 al of a suspension of Cooch Asbestos ecntining 1 ¢m of asbestos/170 =1
Hx0 is placed in the filter and dried by suctiom.

3. Preparatica of filter mt? ecataining calloddal silver chloride.

(a) 250 ml of asbestos suspension as in D=2 above.
Separated ints twe 125 2l porticns, vhich vill be
used tegether for a single filier mt,

(s) Acidify emch perticn im De3a by adding 2.5 al GHHSO,
to each pertiom.

(o) Add 1.3 ul of & aclution of AsNO3 containing J.1 gm
per nl to emah portiocn.

(d) Add slovly vith oonstant stirring 11 =l of a J.1¥ sclutica
of HCl to each portion,

(o) Carefully ndd the 250 ml asbestos in , portions suspension
to the filter as in D=3, extract by susticn ancugh fluid
to leave a thick alurry prior to the alditicn of each aliruct
ard after the last additiom,

(£) Carefully cover the slurry with a layer of sea sand about
S mm in thickness making cartain that the glass to asbestos
margin is vell coversd to prevent chenneling.

| (g) Tinally cover the sand with & filter paper to rrevent
disturbing the asbsstes layer,




(R) Wash with 150 ml of 0O.l maazﬁ.rmvimr with gueticn symin,
b.j.nguartmlnotto;omif mat to tecors dry,

(1) Zach filter so prepared shculd te used fcr not =cre than
2 liters _ 50 nl of urine.

Filtration of urine should proceed not faster than sbout 1 liter/tsn

mimates.

Oxidation of I~ to ID;™ and extraetion.

1. After removing last addition of urine wash mat with 200 al of
Ol NByS0;, discard filtrate.

2e IC,' extractica is accoxplisted by adding 50 m1 C.1NH,S0; to which
418 sidded 3 mnl of "Clarex® (sodium hypoehlorite). Allow this solutien
to stand cn the filter =at for 5 - 10 mimutes then slgwly sucticn off
the filtrate iateo a ecllacting vessel, At this ¢ the filter bed
may ds al owed to Ary after wmshing with am additional 25 ml of 0

HB80; .
3. Heat filtrate cently for 10 mimites cn a lot plate to drive off.Ql,.
Preaipitation of Agl.
1. Add 5 ul of 2 10% selution {10 gme/100 ml) of sodium bisulfite.
2. idd 1 ml of AgN03 (0.1 gm/ml) slowvly with ecnstant stirring.

3. Filter in demountabls Fuchner fumnels and mount the precipitats ea
a planchet for ccunting.

o/ ¥edified from the proosdure described by H. D. Purves, Sature
1691111112, 1952. ’

mewum-tmbomm to dry or rack sinoe this pro~
duces shannels threugh the asbestos and interferes with proper ex-
change of Q1™ and I™ during urine filtratiom.

&/ At this time the filtar mat may be sucked dry of its ocnteat end
discarded.
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AFTZNDIX 12
In Vivo tarmal rveya

Prior to leaving seshingtom, Dele, word wvas received at -altlsr Taed
Army Vedical Center from the Los ilamos Laboratoriss (Ir. . C. indarsen)
to the effect that urine saxples from the tiirty service mem had teen found
to ocomtain radicactive lodine. This led maturally to the ldea of locking
for thyroid icdine uptake in the thirty mem, azploying the arraratus used
routinely for this purpese ia theé Radioisotepe Clinio st ‘slisr Reed Army
Medical Center.

The first explaratory neasurszents made at Tripler on the thirty
patients showed no particulay concentration of activity in the thyroid tut
there vere indications of a slight amount of pamma aotivity over various
peints on the body. Consequently, a systematic survey of 211 thirty patlonts
was made in the manner shown in Fiz. 1, Appemdix II, Seven anatcmical points
vare surveyed cn each patient. The pein's chosea veret

le The thyroid plond (ericeld cartilage).
2. Thigh, 4 inches above the knse.

3. The stermm, xid-way detuveen the xiphoid process and
the sternal notah,

4« The fourth theracie vertetwra (Sec iz, 1, Appendix II).
5. Tha sacrun,
6. Lataral aspect of tha right knee.
7. lateral sspect of the left knee.
During the actual surveys tho llgtance Srcm the scuntar to ‘he akin was 15 cm.

Por emch patient ove five-mimite scunt was mede over each of the sevea

points zoted above. In acditicn, one five-mdmite tack;Tound rin was wmde




pr

befors and after surveying the seven points, The tackrrownd for each in-
divictal wvas taken cs the rean of theze two readings. Ca differeat days
the mean backiround varisd from 165 to 208 coumts per =imuta. For any ooe
patient the mean difference betwesn ths twn becksround counts was 7.1 op=
and thu greatsest differsnce noiad was 29 opr, 7The results cbtnined ca the
patients are ;iven ia detail in Table 1 of irpendix II in terms of counts
per xinute above background., The uighast ccumts notsd are of ths order of
15% above baackground and many counts are actually below back Tound. Mo
ccnelusions cean therefore be drawam from the rav data.

Table 2 of A pendix II sumnarizes tha data ¢f Tehlz 1 togsther with
the standard errer of the determinaticn. Table 2 shows that the thirty
laft kmees averaged 11 2 2,0 scumts por :im:tes atove dackgreuad. Ia tiis
euge the standard arrar of & 2.0 ixplies that if the whels rrocedure
(comating thirty laft Imees) wars repeated, L.e ;robability is .67 that the
aov result wotld be betwean 9 and 13. Oz this taxis {% srpears possihle
that all peints axcept the sternum snd thoracis vertabra con'ain sore
activity.

The DS-1 counters were calilrated with a 50 2l flask sontaining 10~2 uc
of 11 45 50 nl of wter. The flask vas mounted in n vater neck phantca
ani placed a4 15 em from the counter, 'dAth this calibration,counts per
sizute may be converted to 113 emiivalent as shown in 3ow 2 of Tahls 2,
Appendix II.

Ingefar as theoe data do actually rerresant intermally dsrosited
matarisls, the folloving may be seids

1. The alereznta resrensitla are [e-Tn aritiers and fr—r e

curves -f lunter and Ballou (1} Zr, M. Cay-=and Pr srrear to e Lha most
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1ikely candicdates. <he vremgatrehlung from .r snd T Al te neplipitle ().

2. 1131 spara rays cculd not be respensitle for these readings since
the thyrodd ccunts cre not nizh relative to other pointa cn the ey,

3, Taking the varst case (the r4:ht kmes) and notinr that in survering
this point the counter vgees? stcut 27 of the total volune of th: tedy, he
total body turden indioated wculd be g_._%e_ s 0.7 ue of I13 4-uivalent.
This {s %o bs comwpared vith the follaw;.ng zeximmm perziaaible body turdens

of scce relevant fission products.

n - 9. ue
Cothd 4 Prid - 5, ve
rriéb - 29,

Tn Tivo “xternnl Surver Cwver the Iateralavd rilsr Point
(Fourth Theracis Vertatra)
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APFREQIX 1Z
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TITH Dl oI aTTLALATION QOUIIER

aiven as ssuxis per ximube siove baskpround
Tegative mmbers indieate Sounts less than background

Lafts
inoe

chd
Thyreid Thigh s f£==!=ulnr SAATIR gﬁﬁ%
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The data remain

n4401”31:&45“5Ode“deMOJlnﬂul

The order of the patients

scrambled to protect the privacy of the individuals.

intact."

§951A29° 111174 3211 1R o

2
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g = T7Rm~22 "8 12021311252 ARARR

977+ ""°"292 31133 22NN ANARE
_

“Original listing was in alphabetical sequence.
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Table 3 - Appendix I

SOAARY OF 1N VIV SUAVEY DATA

b aighe  Lelf
M Stermm Doracis Jaorum LARee Lnee

Counts pavr
mioute absve 11 22.3 14228 3217 3%t 8 235 1382 2.4 1l 2.0
baskgrewnd
DR equive
alemt in 0018 S.19 00077 0e0087 00014 0.008 0«04
xisresuries

-:n(m;m)
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APPERDIX III
Assay of Tecas
A major portica of the morming stools of eloven patients ware acsayed,
The saoples vere dried in a platimm dish at 100 « 19 C ‘or 12 = 16
hours in an oven snd trensferred tc = Tuffle furnece =nd heated st §7%0° C
for 3 = 12 hours., 7The closed = fle door limtted the suvply of oxyren to
ths sazples snd prevanted vicleat burning with lors of ash. Dwanty to forty
al of 4L ¥ ECl were added to eack crucible =nd heatsd for 10 - 20 ~inutes
voder an infrs-red lamp. Thdis hastoned tis salution aad evaporated scze
of the cxcess aaid, Thae salution srt a swall samcunt of insoluble ash were
washed into & seall beaker and made up %o 50 = 60 ml. The residus arreared
to oonsist of some sand and siliole acid.
The above mixture was Aivided inte three pertions.
(a) The $nsclubla rosidus (discarded).
(b} Sulfate inscluble roriicn as ‘rought down with carrier
scnaiating of 25 og of Ba end 25 mg of Ir.
(a) The dried flltrate froz the FaS0; - 3r30, precipitaticn.
(b) A salutiom of Ba(¥03)2 and W(103) eontaining 25 mg each of
Ba ond 3@ wvas sdded to the f{ltrate froa (a). H250; vas nided to inmme
ccaplete precipitation. The salution was digested at 60 = 709 C fer 2 heurs
and filtered {n ‘he two=piscs Pueimer fumnel, The precipitate was air
dried, secured vith a thin oeat of plastic and ccuntsd fcr betsegaiea
sotivity vith a tidn wvindov (=¥ tmbes., The results are attashed as Tablo 1
of Apperdix III,
() 'fuo of the filtra‘ss frem (b) wers neutralized vith IaCH and the

Fi adjusted to between 4 and.5.with szcatic scid. The sodium Botultinitrile



adided to resove potassiua (if any) was destrcysd os indicated by shanse in
color on standing. o precipitate was produced. No furtter attempt was
made to removs any pocsible potassium. All sarples (including twe menticnmed
above) vere redussd %o dryness cn a ot plate and a portion assayed using

a Sualear of Chisage well counter (zawm only). Counts equal to or grester
than background vers found. 3See Tahle 2, ippendix III.

The results of Tahle 1, Apperriix III, mugzest tut do not prove the
presence of W.dmdud radicactive Ba and Sr. Censidering the
nown exoretiocn rates the total dady bturdems inxiicated for thess twe slemats
are of the crder e¢f 1% te 10% of the meximm permissidle azoumt,

25
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AFFENDIX TV

Analyses of Trine “szplas for Fadicaative ‘aterials
Cther Than Iodine

The first systecatic attempt to find utiv.ity in wrine ws done om
urine samples from vhich the raturally radicective X40 pad beon Temoved
by the cobaltinitrite mstiod. One ml of 1 ¥ EXC4 and 2 rl of 20% socdiun
oobeltinitrite wers added tc & 100 ce =liquot frem & Zi~hour urine sample.
This vas allowed %o stand for 2 hours at rcom terperzture and ihe potassium
removed as a presipitant. In arder to recuce the chanoes of loas of iodine,
the filtrate was made dasie (pH = 9) vith FH,CHl, The sclution was thes com-
centrated to a volume ef stout 7 = 11 co (each messured) ca a hot plates
Hnnlotthndnrrymphc-dhat“ttnhorcrsmingxmwn
counter} coe ml was dried onto a planshet for beta plus QaxDE ASSAY.

The results obtained with the gamma well ccunter are given in Tatle 1,
Appendiz IV. In the oclumm ealled "Urine Ffatie" is itis table, ths de=
pezinator of eaah ratioc demotes itke actual volume, in ce, to whish the
100 ml ssxple vas reduced ty heating,

Tahle 2 of ppendix IV gives the ruaults of counting fer ~eta plua
Garea tsing a thin vindow G-M acunter,

¥o aignificent amcunt of radicactivity was delected Uy this asizple
concentration method and therefers a vet ashing procedure wms adopled.

Precessing of Wet iahed Urine Samples
Varicts alicuots (2sver less than ene=half) cf the 24f-hour sample vere
asseyed.
Troa 300 to 470 ca of urine =nd 25 40 130 cc of concentratad :ill0y
vere placed rn a hot plnta ind 22owly raduced in volume. Additicnal urine

=¥



and scid vers zdded until ~ntire ali+uot vas reduced to dryness. A fev

oc of ocneentruted HNCy were n{dded and the semple again trovght to dryness.
This was repsated thres or four tines until the rsddua_ vas s yellovish
white, liis 'ms suspended in 100 7l of wars vatar,

1he alistot was dividod into three Ml for zassay.

(a) T1he vater (dilute ENDy) imecluble residue

(b) The i{nsclutle sulfates as 'rourht down with Pa and
Sr sarriar o szsn‘.

(s) The filtrate from (b) after the remevel of I with
sodium cotaltinitrite.

(a) The insclubls residus vas remcved by filtration through filter
paper. The samples vere filtered in a spesiel two-piece Puchuer-type
fumel eontaiaing a 1% dise of paper vhich eculd be removed and moumted
on & planchet for counting,. .

(b) A sclutiom of Ba(i04)2 and 3r(N03) ecutaining 25 mg esch of Ba
and 3r was added to the filtrate from (a)e 30, was sdded to imsure com=
plete preaipitation. 1be sclutien was dizested at 60 - 700 C for 2 howrs
and filtered in the twe=piece Lushner fumnel. The preaipitate was air dried,
sscured with & trim ceat of plastie and ecunted for leta = gam-a aciivily

vith & thin vindow G- tube.

(o) BEefore the filtrats from (b) oould te concentrated and scsuyed for
gar=e it vas necessary %o remcve the potassium, The soluticn was Ssutrelizad
with NaCH until ¢ permanent faint aloudiness uss prosuced (p2 5). The
sclution vas claared vith cne ml of ccacentrated acetio acil. The potassium
vas then remcved stepwise with small +dditione of asodium ootaltind'rits.

This wvas aaded slovly to a worm soluticn (€0 « 7C® C) an? tie solutica allowed

29
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y gtand two hours before filtaring. TLase additicons wvere ccntimied unatil
) nore precipitate was produced. s salutica was thea evapcrated to dry-
)as and a2 pertion asssyed on the vell® seintillation counter.

i'h- data obtained frem {a) aa’ {b), sbovs, zre given in latle 3 and
=t fron (8) is -iven in Teble 4 of irjemdix IV. The Findincs do not

icate any saignificant quantities of activity in the urine ss=ples.
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Table 3

« Appendix IV

CONCENTIRATED URIKE SAMPLES « GAMA ONLY

Well Counter - § o0 uwrine, potassium free, sonsmirated 10,1

Background Average 0 uin, 11000 e%e, 850 2 19) opm
2. 5x10~Sus 1A 81 10 Minme S8400 ets, 35008 190) epm
Swple Nusber Home Ned counta/min, Urine Ratle ("R sorrected fer urine ratle
11 s 100/6.7 1 4
13 19 100/8.3 n
18 o 100/7+ 3 7
14 10 190/7.9 1]
18 s 100/0.8
17 4 101/0.4 (]
18 13 100/8,9 n
n ® 100/10 1
22 3 100/7.7 s
29 11 100/0.9 20
24 11 100/8.8 0
28 0 100/08 10
20 s 100/0,1 [
87 9 100/9.8 9
29 39 100/8.8 28
29 3¢ . 17
0 18 (B ] n
n 3 100/0,7 ]
s » 100/6 "
z s 100/7.8 ]
38 ) 1 300/11 a
8 300/7.9 28
7 ] 200/844 .
38 4 300/8 )
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Tuble § - Appenidix IV
WEBZ ASHBD URINB BAN/LEBS - BRTA iLU3 GAMA
| Baskground 26,4 Ci M

f «» Insoluble Hesidue
b « Ba plus 8y

Swole Mo, Neme Heb (ounts Sample Moe Nemo Kot Countes
4“4 [ Y 0.6 4 1.0 87 L Y -
] 11,8 e 1.3 » 8.0 4 1,0
4 a 8.6 Y 1.8 88 a -
| ) m." 1.8 » ‘00! b 1% |
48 : 0-.. 1.0 & B a D.Cz ) 19 §
T8 % 1.8 ®» 8.7 L 1lé1
47 a 0.’. 1,0 [ /] a 0..! 1,0
» 3.8 tloG A
@ s 6og L a . L1y L0
» 00" ) 19 § .
®© a D.O. 1.1 (] [ Y ’o': 1.1
» Col‘ 1,8 » .o'x 1.2
() [} QJ’ 1.8 s a m: 99 §
b dg L2 v 33 1.2
[) 8 a o= a 45 ] 1.8
» 40, 1.1 » 5" 1.8
" a 00.‘ 1.0 L a -
» Mz 1.1 » 700: 1.8
8 a 118 8 1.8 o a 4t 211
» 53211 » ¢l 3 1.3




Table 8 ~ Appendix 1V ( OContinuod)

Bazple ¥oe Kame Net Counts Suple kee Newwo Hot Cowunts
67 a 5.021,2 100 a %) N8
b 14 21,8 » 5.9 £ 1.3
83 & 2.8 21,1 110 a 2.0 21,1
b 6,3 21,8 b 4.0 1.2
8 8 led £ 101 111 8 a 1.9 no.
» 53212 » s.1 2,2
70 8 0.9 3 lol 114 * -
» 0.0 £1.2 » 6.3 21,8
n a 3.4 t 101 18 A 1.8 ‘ ‘o‘
® 7.6 £1.3 » 9 T1.2
£ ] a 66,3213 116 a .
» &5kl » ? 2 1.8
e ] e 2,83%1,2 120 10,8 T 1.3
» T8l
As1 1a,1 £ 2.4
% a R R,
» 538213 188 » 7.0 £ 2,1
[ a 27813 123 » 1.7 0.2
> &S.3%1.8
108 'Y 0.0 8 1.8
» 9.7 8 1,8
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APTENDIX V¥
Radicactivity of ~xpired Alr

Eyaminstion of the hreath of the thirty ratients for radicactivity was
carriad cut v ionisatica crmebsr techniwe. Ihe chauber used is ocne ccn=
structed at the Raticnal Inatitutes of Fsalth for tracer studies of tha rate
of croduction of laballed carbom diaxide sfter the administration %o animals
of substances labelled with CH4. inis chamber uas a capadity of 5 =millixcles
of carton diexide and an effiecisnay of about 80% for the detesticm of
radiaticn from G4, It is of dual ocnstruoticn, with s dumcy side ccanected
in elsctricsl opposition to the reascring side to winimisze hackgrouad drift.

The potential msasurenents uare vade wit: an Applied Thysics Corporstion’s
Model 30 vitrating reed alesctroaster, uhich wvas used vithout a heed resister
as a oull (rate of drift) iniieatar. This chamber-electrometer combinatica
has a drift rate of 1 valt/min, after subtractica of slpha backprounmd, vhea
£111ed with 3.4 x 107 ue of Cl4 dicxide, Sinoe the chazber has & carssity

of 5 millinmales of COy, t:isg ig emuivalent to a speeific activity of
7 x 10~3 vo/=M,

Measuremonts wvare made by taking s series of {ive-mimuts observaticns
of drift rate. Initially, tam cbasrwtions were used icr a total obeervatica
tire of P17ty mimutesjlater cm, as it became aprarent that 0o signifieant
lewels cf radicactivity vere Leing enoountsred, the mnber of obsesrvatious
was reduced to five since tire was vressing, luring the ctesrvetions ths
pansl metar of the elsctrometer wvas watched econtimuoualy for the detsctiom
of alpha evsnts. ihese wars subtracted ocut memually by coxpenstiom with

tha szaro =djustor potenticaeter,
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Tvo series of Yreat: Demsuramu:zatz were Tade, In the first, referred
1o 23 "total treath" msam.rements, the mtjact blew up a rubler tallcea to
2 volume of ztout five liters smi ths trlleen waa scrncctad Lo U ysm
inlet of the zeasuring chanber via & dryiny “vke fillad with culcium
chloride ond provided with a sctton plug to prevent iust from the dessicant
being Xlownm into tbe chorber. 1he belleoen vas allowsd to diacharge its con=
tents tlirough *he chamber thereby fluaking it witk alcut [ifty voluwes of
sample. The chrsrber wvas then alosed off, =znd after a fmlf haur's wait for
trangisnia tc subside ihs cbservalicns wers besun,

The rurpess of ‘he asaswerants ~n tctal lraeath was to lcol for
radicsstivity from: all possible volatile gcurces. In particular, it was
thought at £irst that thers might be some XelJl yresert from decay of IR,
Hewever, \lon an estimnte of mexiuzm total bedy turden of I1 2 tecace avall-
able from Ceizer counls on urinary iodide it becarms obviocus that ths xenen
level in the treath could not te sufficisnt to cetsct. For thls roasca,
and because of ths tire=consuwing character of icalzation chamter measure=

ments, eassays of tofal Yreath vere not made on every individual tut only
on a sample groups

The data are presented iz Talls 1, Appendix V., It is obvicus tbat nose
of the wlles are significant, A rcugh estizate of the maxi{sm body turden

estadlished by these weaatrenents can e rada es follows:

¥V - valume of tidal air, s tekan aa 10 liters/min.

¥ = volume of lonizat!en chamter., fs 120 Al.

T = dlological hal? 1.1.’-9‘ of ke isotores, iz riven a nozminal
velue off 30 days. (Carbem=l) i3 not belny eccnsidered
hore, It is :iealt with sererately.).

S ~ sensitivity of instrureut is 3.4 x 1072 ug ef 91_4 rer av/min of drift.

37




¥ - the muber of mizutes 12 1 day.

H = tie puzster of hours ia 1 dey,

E = ths bxiy bturdea.

Row if tha wmlue for be teken literally, ths “iphest observed
realing Is J¢3 v/nin above bocrground. There, assuaing first order
ellminstion kinstics 0.3 SVMA/¥ = 0,69 B/T and the meximum body turden
1a 70 ue CM4 ecuiwvmlept.

The necessity for expressiny the tody burden in clé ouivalent steus
from the fact that the ehember vas exlibrated vith Cl4, Zstiration of
the body burden in tearrs of roentgens is irpossibls vithout Imewledge of
the radiation charasteristics of isotepes jresumed to be respomsibls.
Cuesses in tiis direction would be unduly questionable.

. The iomisaticn chamber will contaim caly s smmll aliquet of the total
air passing through the lumgs per =inuts and emhanced sensitivity can de
cbtained by conceatratica of the radicastive comtent. Although attenpis
to concentrate trace amcunts of materials sueh as Zemon and perhaps ethers
of unknowm identity did not appear feasible, this wag done with the sarbom
ddoxide in 2 second series of mmasursments. EZach suRject passed 1000
exhalations ‘hrough 100 ul of a 6M selution of sedium hydraxide. The salutiem
vas ‘ransferred to a1 suotion flansk to the side arm of vhich wves attached &
thres wvay stopcosk, A rubbar telloon was connected to one arm of the stop=
coek via a ;rcund joint rrd a vacuum Tump wes connected to the other arme
A rubb-f storper carrying a stopcoek was 7itted into ths neck of the flask
end ta the upper end of the stopoock vas attachad s 100 ml syrings filled

with 508 nlfvric acid. After ovacuation of the air in the system, the
J8




gulfuric acid was forcsd into the flask ami iLe carbon dicxide was collected
in the balloom. The ballocn vas them twisted at the neck to prevent escape
of gas, and the zround joint disconmected from the stopcoek. The joint was
cornected to a drying tube and themce to the ionizstion ghazter. The telloen
vas thaa allowed to discharge its contents through the iomiszation chazber via
ecalaium ehloride and a cottem filter plug, 'dth a fev excepticus a gus
meple of at least one liter was obtained which was sn.fﬁ\.dont for flushing
the chamber satisfactarily.

The data sre presented in Table 2, ippendix V. All valuss are sig-
nificantly higher then the backgrounmd drift of the chamber whan filled with
air, However, thare is ne significant differencs between the experimental
group and the caatrals or between thess and tank carbdbem dioxide. The ex-
pamation for the artifact 1s thought to 1lis in tks faot that during these
mseamrenents, the msamuring chanber is filled with rwre carbdom diexide
while the refersnce chamber is filled vith air. Under these aircumstances
the iemizatiom prodused by cosmic ray beckground will not be equal inm the
tvo sides simos carbon dicxide, vith its greater elsctrenis density, vill
produce a higher ioa yiald. leugh ealeulation indicates that the expected
order of mgnitude of this effect iz in acoord with that observed, It will
be noted that the drift rate cbserved vhen the shamber wvas filled with aarbden
diexide generated from sclid sodima carbomate is still higher tham that of
the other carbom diexide sanples. Presumadly the extra activity is due o
a trace or radca vhich has scoumlated from natural radicactive contaminants
during storage of the socdium curbonate.

The velue of 14 mv/xin obtained for vhich is somewhat

higher than the others ia taken for estimetion of maximm body hurvien of Ci%,
»



Assuming backgrcund to te zere for the ssks of ccnservatisa -nd using tre
sy=tols introduced above with T w 120 days (Suresu of Standards pamphlet 52).
v = 5 mllinales and taking ¥V, the hourly carbon dicxids cutput as 40

m1limgles, we Lave
1e4 STH/v & 0,69 B/T and the maximmm body burden of Cl4 i3 2 us.
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able l¢ = igpemdic ¥V

IOMIZATION CIANRR Ladd LmliaT0 ol DAL JBa™
Sudbject D:;ﬂd:ntl stde Deve
Iaskground = Jed Jel
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eGach alus 18 the resuls of ten five xinute ebssrwtions,




Table 2 - Appendix ¥
ASSAY 37 IESVIRADRY CiRDI J0XIDE

Subjest Deift Xate 3%d, Deviationm
my/min
Baakground (alr) £ 0.1 0.2
4 a .3
{ coatmal) £ o a
/ P ol
/ od o1
f ok ol
;oo o2
A 3
X 3
£ S 2
. g o8 a
(ouinl) { N 2
4 8 4
b o8 K1
£ o8 1
A o
;4 Jd
£ o8 Y
b o8 ol
AR K
‘3 2
(eamtwed) £ o6 2
£ o8 3
£ o7 Y
A | 3
(osntwol) S ey
£ pr
Almk Xy fran stoek
sedium earbtonate £ ol
Eank ©g from tank
ol cupressed gas £ lab o2
aasigpround st ed of
swriss (air) o 1.8 2
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"Original listing was in alphabetical sequence. The order of the patients
was scrambled to protect the privacy of the individuals. The data remain

intact."”
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APTINDIX VI
hatoradiographic Studles

Beta Autarsdiccranhky on Uxinary Jolidge A 24-hour urine serple from
eech in::ividuslws ashed with nitric scid. An aliquet of the residus suffisient fo
the prreperatica of sarples for slpha sutoradiograrhy vms removed ani set aside.
The remsinder was dissolved in vater and divided into twe ecual portioms.
Tronm cne of these potassium was remeved by the cobaltinitrits methed., After
£11tratiocn to remove the potassium oobaltimitrite 5 £l of comceatrated hydreo-
ehleric aeid wms adied and ths solutica was evapcarated to dryness. 7Te the
cthcpurnolmaddldﬁnlotcmutvﬂruhhﬂouidmdm
salution was evaparated to dryness. The purpose of the hydrochloris acid
treatuent vas to destray aitrates and thareby xiniwise dallquesosnce of the
selid regidues. Tus two sets of samples of urinary selids were obtained;
on representing the total inerganic exaretiom and the other repressenting
total excretion exospt for potassium,

Trom these residuss spscimens were prepared for autaradiography by
packing the sclid into stainless steel aups 1 inch in diamster and 8 mm deep.
The cups vare filled not cuite to the rim and the samples wers moistensd
vith 0.5 ml of 0.2 M sodivm hydrexide to neutralise traces of free aeid.

The saxples were thea dried et 120° ¢, In this way a ocompleted solid
sarple about 5 mm thick was obtained, vhich mny e oconsidered infinitaly
thick for deta radiation and the air path from the surface of the sarple
te the upper rinm of the cup wms about 3 mm. The samples were arranged ia
twe sets and & sheet of Zastman Elue Brand radiographic x-ray film wes
placed cver each. Tis exposures were carried cut in-lightetight boxes in
s refrigerator at 5° Ce CTxrosure time fesn the samples vith potassium

L2
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removed was 198 hours; for ths aamples with potassium rressnt it was
Z13 hcurs. The filas wers developed at room temperature for five minutes
with Fastzan Fast x=ray developer.

The zamrles with pota:simm present all gave a tarsly visitle srot om
the film amxi ell the spots, including the ccnf:rela arreared to the sye tc
be atout ecually dense. Air attempt ues rzds to measure the optlca
densities with an Ansce densitcreter, Mocdel 12, Type 2, with a sensitivity
of 0,01 density urit. No reading vas registered vty tle ingmmeut.

Sixilarly, s calibrat:cn film vhich had received x J x 10° perticles/ om’

from a C14 source also failed to ;ive a reading, althcugh the spot sppeared
to the sye somevhat denser thntht.frmwctth.wimrysp«imn-.

The samples f{roz wbich petassium was remeved gave no spots or an
exoeedingly faint spot, with a fav excepticns vhen the spot wvas sorewhat
darker., I% is comcluded qualitatively thersfore that most of the activity
responaible for the immges is due to natural x‘o. Inoczplete removal of
potazsium probebly aceounts for most of the darkening seem in tbe ‘potaasium
fres”® samples.

A crude attezpt to attach scme sort of a mmbor to the sutoradiograptic
data can be mds as fallows:

Assume that the densitiss of the spots are all equal to thet of the
cl4 oalitration spet. Them 5, the exposurs i3 x 3 x 10° digintejrations/ca?,
Assuming also:

T, the infinite thickness iz 0.3 om

D, the ssxple density is 2000 mg/cmd

L, the self abscrption loss, i3 0,75

G, the gaomstry, is 0.5 (balf tho rarticles go downuard)
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M, the expomure ting is 1.3 x 10% mmites
then 3, the specific activity is given by S w B/(1-L) CIDM
and the maximum specific activity is roughly 9.3 dpm/mg, Inaluding x40 activity,

&doha sutoraddosrschy on Uripary colicge The alicuct of ashed urimary

salids was dlssclved in water and re—sevepcrated on a bot nlate +ith a little
comqh‘atod hydrochlaric acid to destroy nitrates. 1he residue wvas pulverizad
an? moistened with a very somll azcumt of water. In this condition it occuld
be mpeared om cardbeard vith a spatula, Pleces of cardboerd wvere cut te

4 x 5 inches ani in each wvare dravn twelve l=inach aireles. dbcut 200 2g of
mmmwmum—ammugm.mum
infinitaly thick for alphas. The semples vere mounted in groups of twelve
from ten ratisnts ond two controls and over each group vas plaeed &2 4L x 5
inch Mstoan FIB plats vith the emlgion in ecatast with the samples. The
plates were exposed in lightetight boxes in a refrigerator at 59 C for
periocds of adout 12 days.

Since it vas fearod there might be chemical fogging in the direoct=
contact plates a sscond set was alsc preparsd with the sacples placed in
oopptrphnn&tauiuhindimtcmd)nday. About 230 mg of saxple
was placed in each planchet, moistensd with 0.5 ml ef 0.2M sodium hydroxide
and dried in sn over at 110°, This produced a compactad specimen infinitaly

thick for alphas wvhose surface was about 2 ma btelow the upper rim of the cup.
The samples wvare arranged in croups of twelve from ten patisnts axd twe
erntrols axd a L x 5 NIB plate waa rlaced over each grcup with the emulsion
side dovn, The plates uere exrosed in light=tight toxes in a refrigeratcr

at 5° for periods of abo:it 12 days, and vere then developed for 15 ninutes
in Xodak Fast x=rzy devslorer and fixed 40 xmuisd.
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Morossops ccunta at 430 x .ers mude of tan flelds taken at randen
from each sample area. 1hs ragults are rresented in Tahle 3.

Snce ten flel: s inciuwde a total area of only 2.34 ,,,2’ 1t i3 cbvious
thet these data have no :usntitative siinificance tecauss of ths small mumber
of f4slds scunted, 1he figures are rresented zerely as a numerical msilod of
descritipg the sppearance of the films., It wvas not considered warth vhile
to count the plates nare axhaustively since theses rreliminary counts failed
10 reveal evidenocs of significant alpha activity., ‘s a rough altempt to
ascribe some sort of level of significance to the ocunts coe xight take the
vwalus of 0 for oo Flate 2 as & maxi=zm ignoring film beckground.

Then X, the exposure tics, is 20,000 mimutes, A, the sample area is 0,34 xR
and 3, the sample activity 4s civen by S = 20 x 100/AN and the raximm sarple
astivity is 0.02 particles per mimits/square centimster at the surface of an
{nfinitely thick sample. 1his 1s the level of cotivity to be axpected from
alpha emitters naturzlly present in wine and in the ezmlasion itaelf,
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Able i - iopenttixy:
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® 8 3
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] ! 4
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tm figlds ad random outside sexple areas,
vlate 1 20 emsatast, apesure time 323 hy,
Plate 3 ne eentags, axpesurs time 333 lw,
?late 3 o contast, aposure time 239 hw,
2lste 4 direcs cntagt, exposure tims 277 hr.
2laue § direwet aatast, exosure time 237 hr.
Plate § direst gsntast, sXpesre time 235 hr.
?late 7 direes eontast, sosurs tims 289 hr,

“Original listing was in alﬁhabetical sequence. The order of the patients
wai icnambled to protect the privacy of the individuals. The data remain
intact.




APFERDIX VII
Fexatalogical Studiss

A caplete blood count (exoluding a red ecunt) vms cone on cach of
tho men curing tieir firast week «f osplitullsaticm. Tiis inaluded a
wiits count nnc platelet ccunt (done with two pipettes ~nd using twc sldes
of the chamber), a hemoglobia (oyrorethemeglotin metrcd on Coleman Jr.
Spectrophotameter) and heratocrit using the lintrobe tube. Flood arsars
were Jede cn all tha Den and ataladd vith Leishrwmn=Glensa stain., A
differential of 100 cells was zrds om each of tre slides. line volumes
of tlosd wars drawn into 1 voluxze of O.l )i sodium oxalata. The bleods
vere (uickly cantrifuged, %s plusma ravoved and frosea in a mixiure of dry
{ce und aleghal. Thoss plasmas vars returnod to Fashingten far protilremdin
and factor ¥ ccatent.

R3SULI3s 41l results ara included iz this appendix ia tatular form
and are alac reported in the uvsual manner in each retient's iniividual
reocrd,

Bone of the men aheved & oonsistent almormality. -hite counts and
platalst counts wers done 2-3 tirces snd the results ccmpeared fnwrablf. the
Platalet counts are samevhat below the memn for tre population as a vhola,
but the differsnce is not statistically aipmilioant,

Two of the mea ahoved norphologic atner-alities
in thair platalets. Many giant and bMzarre fcrms were seen, Ile Whits
sount siocved variation within the ncrmal range or only alightly below.

The w-ile count seemed to be affected {2 a normal fashiom by axtarual
stimli. In cne man, going on ;ass resclted in a leukecytoals of about
15,0005 tiis was 3 itransient phencmencz il disapreared witiin le2 days.
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Nons of tha differentials wns atncTmel other then a inor leucocytosis.
A1l of the hamoglotdns :nd hematocrils veve in the upper range of normale.
Cne mrn verthy of =antiorn had an hemateerit of 557 rnd a hemorlobin of
18.5 Cms §. There is no eviden® resscr Jer a secordary polyertheria ani
in the sbzence of leucceytosis rrd thrormbocythenda, it is hard to diagnose
polycytheris vers, This stould ts followed 1a the years o zcma.

CONCLUSICNS: Fo positive Zindin:s ralstaed to radiation,
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